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(54) (RARE EARTH)-IRON-BORON MAGNETIC ALLOY AND ITS PRODUCTION AND 
BOND MAGNET USING THE (RARE EARTH)-IRON-BORON MAGNETIC ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain higii residual magnetic flux density and high coercive 
force by specifying the composition of elements and the constitution of alloy structure, 
respectively. 

SOLUTION: This alloy has a composition represented by the formula, RxFelOO-x-y-z- 
wCOyMzBw [where R Is one or more kinds among five rare earth elements such as Nd, M is 
one or more kinds among 14 elements such as Ti, and 5^x^10, 0^y^9.0, 0.1^z^5, 2Sw^7, 9^ 
(x+w), and 5<(y+z) are satisfied]. Moreover, this alloy has an alloy structure in which soft 
magnetic crystalline phases, containing solid solution of aFe, bccFe, and the above M, and 
hard magnetic crystalline phases, composed of Nb2Fe14B1 type tetragonal system crystal, 
are precipitated in soft magnetic amorphous phases, respectively. Further, by regulating the 
area ratios of these amorphous phases and crystalline phases to respectively prescribed 
values, residual magnetic flux density as high as ^lOkG and coercive force as high as t 
3.5kOe can be obtained, and, as a result the alloy, having high maximum energy product and 
excellent in rust- preventing property, can be obtained. 
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o/im?is-c*eo fib. ±m^(Di bmm% 

[0 07 5] jJ<>Kfi5:E*(7)*±3S-^-4<ci>3SfiS:5 

^^tawot^'&Sd^^, -flatc s 5 9 9 ss%-c* 

^jfjffltc*5c^r«. 8 8-9 3ms%fis. i^mmmm 

x{tsb'^Q2mM%mm. mmmmx^t 9 6-^9 
8. 5fis%^fi. :^u>^-^ff^r«8 5-9 oaa 

[0 07 6 ] 8 5®s%*jsfci^tcti. m^mi^o:>m^ 

f)^^}^^rj:r^x+^rj:mm,n\±^mr^7r^> I'm^trj:^ 

j^jTt^o fiu. ae^jtCcfcoT^. {gc^sa[m^mc*5C:f^ffl 
m^'pmmcowme^^mo^mcmrsi^^x^m $ n 

[ 0 0 7 7 ] Jj<'> KK^E^r^Jig-r-^CC^or . fS.B^^ 
BtcLfcO. Kai$14«:+^5'tcgi^tH*r/ces?)tc. iii^gcc 

[0 07 8] ctifbommmt. mm(^cf&ox^mfj:i> 
cD^3it;^-rnt^ J: < . -^jmrntLxtct. ^ti^ticof^m 

MLx—mi>co. oi-'S. omm%mmf>^^xi^ 

[0 07 9 ] m^it uxiit. T.'rr »; \y^t,^(omm^ 

r-ffitco. oi--!. ^mMPAW^t^^mx^ 
[0 08 0 ] tf yy'^j^^mtcxfct. ^mmmty •< 
^-(x.moftnjm&f)mmx^ . ^mmm(^7^ox-m 
ceo, 01-^3. omm%msiffi^mx^^>o 



[008 1] m^mt, ^Bmi>m^^±m-Wi-yi<o 
>isfiBi5^^«riai4<$<tbrffli>/cJ©^w. mass©® 

[008 2] :^^m(>cm^:i<y Kfissw. msmmmm. 

Br*S6. 0kG«±. J?*U<«7. 5kGJ':^±r* 
•5, fiSfiBC^i Hc*i3. 5kOeW±. W*l,<W4. 
0kOeW±*il?U, Jl^^-m (BH) max 

*i8MGOeli(±. *f*L<«9MGOeii(±?:^T 

[008 3] */c. W;a:f4{*. 8 0*C. 90% 

m&mmi)i'j>tji < t 9 6 mm&.±. * u< « 1 2 0 

[0 0841 

F e, 00. Co, M. B. (flO, R«, Nd, 
Pr. Dy. TbRCfCei)^^mittitcm±WiifSi<D- 
«W±. M». Ti. V. Cr. Zr. Nb, 

Mo. Hf, Ta, W, Mn, Cu. Ga, AgRUS 

Utw«> ^n^tvM^tt-CS^x^ 1 0, 1. O^y^ 

9. 0. 0. l^z^S, 2gw^7, *^o. 9g (x 

+w) . 5< (y+z) ) -cmt} sti^mm^^L. r 

r>^ otFe. b c c F eRCKcn6<i:±iaM<t(D@?§f* 
^r^tfDcISttiS^Btai N d , F e „ B» miEyo^m^H^^B 

^Bmm^±-^^mmicML i 0Mm%wTr*-o-c. gi 
m-m-^o>mm^-^it, mc, iokG«±©iif 

i^^mmmm^BLB r i. 3 . 5 k O e «±<D:A;* 

*«ja^ i H c -ewiSll. ®s*:x*;u¥-» 

(BH) max*SA*<. R-^. R*«14«:ffin-Ct>* <b 

[0 08 5] i Hc*i:;«c#l,>*dh!ffi-0c-sJ<D> 

J:b«JC^«C^-r ji 0 . !|$3£©«5rl2M7E:^*^* C <t 

[0 08 6] mmiK.9tif>i^±m-&i-ri<\3'^m<.i^. 
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[0087] 

[0 08 8 ] ^±m-^- >?^eBl5^^©^^ffl«S 

10 vf-Am^=•i^|pI»T^g ( H^mi^^^^ttii) Ro'x 
[0 08 9] -^^ffl^swfiltt «fj§«. ±sii- y t^- Am 

^imill>T«g«:fflt<»/cm^^|51»T«Cj; 0 a F eS*S^^ 
Fe, BS!*S^«:l5I^T-5C<l:CCj;i3®Cfiatt-C*)SC<b 

[0 0 9 0 ] ISJIStcL-C. Nd, Fe,,B, mH^m'^m 

[0 0 9 1] mm%ti,t. mj&mmf-m^m (tem) 

20 ^j:i^cJ;Sift^tc*it,»-C. 2;^7c9<)miflc*sWSi?^lSlI 
[0 092] <k^f^*f(c J; oa'Jjeo/cffi-r' 

[0 09 3] '^^(Dmm.mmi. m^immmjj^v s 

[0094] */c. KfiSSro^^li, ^S!>. m 
5 0 kOe®/^•;^;^«Sa^S:^feL/c^^^> B-H*-:/Hx 

[0 09 5] -^^^©RftSSttetl*. J I S Z 23 
30 7 UcS-:JC^fc^*i«Sisi:)^^Sr?f-7/c. BP%. 

Bsraeccax 0 w . 50 {s<Dd^^nmK. j: 0 

[ 0 0 9 6 ] Kfi85©ffif6tt«v 8 0 -C. 9 0 %tB 

fFfflbfc. 5£a:W«:»5 0<g©5l&^»^mifC> SHI 
355 1 OMS^^rAto-SS-CW^iiSB^raTmU/Co 
[0097 ] JH^^tt-CNd, Fe.j.sCo, Nb. Ga 

40 ... B, ©iffl^i^jrsjr^fc. ^m^^t^'y j^)^ m& 

9 9. 9%) (*^S^ttH*-Y h'J-^JAtSi) 5. 0 8 

g. ^^>t (m^sjc. i«S9 9. 9%) (»s:^i±8s 

faHXS!) 2 3. 0 2 g. #S3^fJUFM- (*«K9 9. 

9%. &^^mmihw^m±m) 1. i64g. ^is^ 

*l^>5AM-0. 45 8 2^;yiCt>AjtO. 172g 

Siyfi"j:^5».»Uij<p>K-o. 2 1 4g«:-€-n-enif?fiL 

T, t£S«5:3 0 g r <tL//c, C n^^rTJl-rf^^rxi® 
so 0-5 < 0 jg-L/r8t4 laltf -3 te. 
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[0 09 8) CCD^^^iS'V^r/hmcL/. 
("giSS 1 0mm, S$20cm. -/XjUSO. 4m 
m> K:5 g rAn. mt^Mi^S.I-Ciz y h Ufc. r)\^::f 

m/fif-cm^nma-ji (jas2o cm) v:±^mii 

*i©a$-a-rtl«^!8St, iHl-2mm. il3 1 0~2 
0 y mOffl^f^^^if^^fPSiU/c. 
(0099] ?56n/c^55««. XifiaiHlST©***. :^ 

^»#T«:J:f3aiJS0)fc^m. Nd, Fe.,.,Co, Nb 
, Ga... B, ■r*'5. ;*:B5tt3ii?fiffl^tbic^L/t,»C<!: 

[0100] C©-&^feil^^r5 X 1 O-'T o r r ©XS£ 

Trsji-gKitA 0.750 -cotas-e 3 :»raflns»5&ffl 

aFeSLRO'Nd. F e,, B. M©2aSI©*gS« 20 
jttC®-:J<HJB|{^cf-d7iF e, BS<!;,mt>n.S(gC> f 

L- -C (, ^ ^> C i *5Jtlg 3 tx/co 
[0101] co^^SfiJifSw-^^SI^icotir. i^^J^ 

tK^Ufc, ^mm. a F e >&^t?i»:!jS14 

<D^%. ^pJiSe^^c^ftH-r^SF 6 3 B^?r^tJ»vfiS14*S 30 
^ofc, ) -C^-^T. Nd. Fe,,B, «r^tflgUStt*S 

affl©i^ft». — ;>C7EWtaif^tt* 1 oo®s%<!:-rs 

i±*SSffli^K>[=fL/9 lffim%-C*-:>;rc. tlto-C. g|D 

[0 102]*fc, aFe-«>bc oMFe-&^*$tf«c 

lltt*S^tH®*S^«iSB. 2 0 ~ 4 5 n m©85H-C& -o 
r. Fe, BS!*#ty»;Sai4*SStB©*£aW®*, 15 
~3 5nm©«Sffl-C*o-C. Nd, Fe,,B, Sfifr^t? 40 

mm^ti^mcoi^FBm'mt, i 5 -4 o n m©ffiHt?s> 
i>^B^miic«. Nd iBoSTS^^sriiifflSii. -eti-en 

11. 3M^=-%. 7. 8M^%-C*SCiAl^#fitemAi 
[0103] C©?^*£ifflfg©^^?l^©Sja!!8i«!t^* 

'jmrnmrnm^if-vmrnLtcmm. mm:^ i hc^u. 

7kOe. mmmmm&B rifil 1. 2kG. fi:*cx* 
;U=f^-S (BH) ma x*i 1 7. 4MGO e r^oA:. 50 
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(0 1 0 4 1 s/c. ±ifii&±^i-f^-=t<"p>j^«as^^ 

©P^8il14ee*D5)-<«>)fc«), 1 2B$raStcaS(«3tHL/rr15^ 

■e-©tS:ia. i%is*5i offi!a%*Aa)e*-c©iSj©B#rfl« 
[0105] n(otitc±.^&m!iS:mm^^m^^mw)^^< 

5 Jl^rifS?* O/cf*. IStc*H:f i&a 1 5 0 MmiitTr 
*»-3 2 0 w mfei±©^^fiai|!a«tf /<:. 
[0106] C©^^iai«)9 8 g <tx-j<+->fi}flgxw- 
2 2 14 (Sa°a«. H*:--iJU^ 5- 2 g 

<t«r3Sfi©^f=-;Uxg^JU-!r b>-V^tftOX'^^mmi:J: 

mmo:>m^ (^^»it&9 8SJB%> i!j<+i^tt}Bi2 

[0 1 0 7 ] C©tl^!a3. 3 g^iiSl 0mm©W± 
imnmyi':^thM:l>cXti. mi ton/cm' ©ff;'^ 
-C:/UXbrii:Sl Omm, g5i*«)7mm©Rt±«II*9 

[0108] C©IIifa(** 1 5 0 -C-C 1 B#ia»p?^Sn.fflL' 
Tx^=<^e^^»g«:8g{b3-I±. fSae. Og/cm' ©BE 

[0109] c<Ds.mim^-> KBa5«c-'N-;i';^3gie^-c 

*^5 0 kOe©«ie!fe«gO/cf*. B-HhU— 

S©IS5!|t14^«iJS L /c*Sm, ^SliS^ffiS B r 9 . 
ORG. mmjj iHciiiA. 6kOe. SAx:^.»^=^^- 
^ (BH) ma xJil 1 0. 2MGOe-C$.-:>/c. 

[0 110] */c. c©;i<"> Kfi85K:-^i,>r. Hliia©8 
0-c. 9 o%^mmmr'cm-An*^'&m\ mmom 
3aic#^ig©i6^«sz€rti^L/fc. -e-wtam. 1 2mm 
mo^'^m^ (5oig) ©item, 7 2Bijr^*iS3aL-t: 

j^to-CS:*; 0 . 1 m m;*c©IS*©l6if *imSf ©tfi-CiSes!) 

IS*. 1 6 e^rasiautrfe. B^iumfp^-ci omm 

[0111] 

[0112] mm^ 1 ~ 1 8 . tbijt^ 1 ~9 

*«<7^{bS-t±)twni*, Btji2^?^©*M5©jeS8Aigfil 

[01 13] 1 ~ 1 s-vwi^titcmn&mm^m 
Wit . mii^m(omm(ommt mu<>c ^#ifi«s©tB 

[01 14] ^(Omm. a F e *$tf«cettilSStl**^ 
iteStatc Jtt L 6 0 - 7 5 ffi«% ( l>;fiBlttJteStB© ^ % . 
:ppIjae5«:«TWr2)F e, BM«r^tfi!c«tt*SStB«, 

/c ) ©«aa-C*r>t:. Nd, Fe,,B, *St?gSKt4 



15 

(0 115]*/c. aF e^b c cMF e^^^-^tsfk 
fiSttilg^tBcaiteQ^&Sti. 1 5 ~ 5 0 n mCD$aHrab-:> 

— 3 5 nin(^SgHT?*o"C. Nd, Fe^.B, M^^tf 
5f«14*£^+SC7:>*£8^Bf4Sti. 1 5 - 5 0 n mCDSSH-C^) 

1 0 1 5 M-7-%<DiSQH. 7 9 m^%<Dmmv$>^ c 
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mm bRUeiitCo T^m^^^^^C trj:< m^Myu^ 
[0117] mm 1 7!;^4tc4dC:f 

/Co 

[0118] C<D^(OiS»{3t^frSO'K!ltt4%^UC 
[0119] 

mi] 





ft) i& ^ ft tit 




^ fs. ^ €t m ^ 


(c) 


^ & ta St 


«l $51 « 




(BrT 


(iHc) 
<kOe> 


<«CCc) 




Ndi F eis C o« T i 1 B4 


700 






4.2 


15.9 


60 


- Z 


Ndi . F eii C Oi Vi B4 


700 




ias 


4.7 


16.1 


60 


' .3 


Kdt F e»« Co«.» C r t.( B4 


6^0 






5.0 • 


17.1 


£4 


^ i 


Hdi Fe*».iCot Mnt.s B* 


680 




114 


4,2 


17. « 


72 




Ndi F »»i.tCOT Cu«.. 6« 




0 


lai 


4.1 


14. S • 


72 


^ .6 


Ndi F ei».tCo« Gat.f B4 


70O 


0 


116 


4.2 


16. C 


60 


M 7 


Ndi F ei> Co>.» Z re.» B4 


720 




ia2 


4,3 


15.6 


60 


* 8 


Ndi F «C 04.» K b 1 B, 


720 


M 


119 


4.fi 


lfi.8 


60 




Hdi F Cfft. »G o«.» Moy 5< 


700 




]L3 


4,C 


17.4 


60 


- 10 


Ndi F ei« Co«.T H f o.ff B4 


740 


0 


lao 


4.3 


U.0 


72 


n 


Ndi Fei» Co» Tai B4 


740 




me 


4.4 


1£.2 


60 


12 


Ndi Pr , Fe». Co# Wt 


720 


0 


114 


4.S 


17.5 


60 


^ 13 


Ndi Pr, Fe,, Coi,» SI u> B« 


700 


0 


ia7 


4.6 


17.0 


60 


M 14 


Ndi Feis Co* Kb, V, B* 


7fi0 


0 


ia4 


5.1 


17.7 


60 


*' 15 


Ndi Fe*«.tC04 K'bi Cu*.(B« 


720 


0 


ia7 


4.7 
4,8" 


16.6 

""17. r'" 


60 


16 


Ndi Fcii C04 Cri Mni Bj 


7J0 




ia5 


i2 1 


^ 17 


Nd| Pr, Fe»».iCo4 Ti, C a ♦ B< 


70O 




U.6 


4.7 


18.6 


60 




N<l«PraFe,s C04 Tai Sii B< 


m 




las 


5.0" 


17.2 


60 




Nd, FftM Bi 


660 


0 


12.4 


2.S 


10.4 


48 


^ 1 


Ndi F eit C04 B4 


620 




IZ\ 


3,2 


11.9 


4& 


^ 3 


Ndi F CM 04 , 


660 


0 


las 


2.9 


ID.S 


48 


" 4 


Nd« Fe,» C04 Hi 


660 


0 


izo 


13 


12.4 


48 




Nd, FBi9:«Nb9.s Bi 


$00 


0 


a? 


2.S 


11.0 


. 48 


* 6 


Ndi F»M.iNb«., B. 


7W 


0 ' 


las 


2.8 


11,3 


56 


^ 7 


Ndi Fe,, CO4 Kb, B4 


740 


0 


1L9 


3.4 


12.5 


48 


- « 


Ndt.tFdM COi Cr» Bti.s 


660 




ae 


7.3 


12.1 


36 


" 9 


Nd4 Dyi POTt.tCo, Cfli Btt.» 


660 


' 1L9 


5.Q 


n.z 


24 



[0120] W±(D|g**>6, it^miCit'^X, 

[0121] mmm 19-24, tmm 10-13 



50 



[0122] c<om<D^mm&^^&tj^<^^im2i,c 

[0123] 
[^2] -• 



(10) 



17 
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^ i 


^ y y m :6 (O ^ ^ 


i He 
<kOB) 


(kGauss) 


(MGOe) 


6tV<DB. 


^0919 




4.8 


7.9 


9.7 


180 


^ 20 


^ 4 


4.0 


8.6 


10.3 . 


144 


21 


* 6 


4,1 


8; 9 


9.3 


120 


22 


-8 


IS 


9.2 


11.1 


132 


^ 23 


^ 14 


4.9 


8.3 


10.4 


132 


* 24 


^ 17 


4,5 


9.0 


10.8 


120 




tt:«0»!l 


2.7 


9.6 


6.2 


108 


" U 


^ 2 


3.0 


9.7 


7.0 


120 


12 


8 


7.0 


6.9 


7.2 


84 


^ 13 


9 


18 


9.3 


10.1 


48 



[0124] :^mm<o^> F«5«, mmicit^x, 

[0125] 

c*WO. *©i^«. «b*CX*;U't'-» (BH) max 
[0i2 6]*o-c. 2^«W(cCK*»±a-«fe-*rp> 



30 -C* 

[0127] M«c. 2f:f6W(c#<S#±S-gt-!j<o>^ 

i Hc^WO, -e-©*Sm, m^'Ci^Jl'+'-W (BH) m 
ax*iA*<. a-3, iW^ttfCSn-CC>6<D-CiStt6I^K 
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imiBl -sPfiSl 3!¥2^2 0B (2 0 0 1. 2. 2 0) 

1 0-53 844 
[4ieaB] ¥fiRl 0^2^24B ( 1 9 9 8. 2. 24) 

[^iI-^3K] ^Ba^iti&fR 10-539 

immm^] mm^s - 2 2 e o 2 1 

C22C 38/00 303 

45/02 
HOIF V053 

[F I : 

C22C 38/00 303 D 
45/02 A 
HOIF 1/04 H 

mOiB] ¥e£ll¥7;^19H(1999. 7. 1 
9) 

i^mmiE 1 ] 

Uns^mi] ^R. F e, 00. ....... Co, M. B. 

mu. Rli> Nd, Pr> Dy, T bJSlV^C eifilbm 

V/Cr. Zr> Nb. Mo. Hf. Ta. W. Mn. 
Cu. Ga. AgSO'S i*>*3S«nfc7C^<0— 
— S«±, X, y, zRO'wli. *n-etiM^l:k'r5 g 
x^lO. 1. 0^y^9. 0. 0. l^z^5. 2^ 
w^7. *>o. 9^ (x + w) . 5< <y + z) ) "CS 
fl-o, aFe, bccFe&CKC 

iNS«:*tUii»&<i^>50 Ma% T & o -c. ^BB^iflieil 

umm2) mmj] iHci}i3. 5 kOe&.±. mm 

( B H ) m a x*i 1 3 MG O e «±r*<Sit*:B 1 sBIS 

in^mS] ^R. Fe........... Co. M. B. 

(flU. R». Nd. Pr. Dy. T bRCI'C e 7>>6a 





m±-. Mt^. T i . 


V. Cr. Zr. Nb. Mo. Hf. Ta. W. Mn. 


Cu. Ga. A gRO^S I 




— @Ji^±. X. y. zRavi{t. 




1 0. 1. O^y ^9. 0. 


0. 1 ^ z ^5 . 2 ^ 


7 . 9 ^ ( x + w> . 


5 < ( y + z ) ) X^m 







[m^m4 ] ^R. F e, COv B. 
iiaO. R«. Nd, Pr. Dy. T bRC>'C e *»6jH 

V. Cr. Zr, Nb. Mo, Hf, Ta, W, Mn, 
C u , G a . A g SO* S i *>t> jl^n/cTC^cO-SXtt 

r:««±. X. y. zSiyfw». •etl-en;^^=■ltr5 g 

xglO, 1. 0<yg9. 0, 0. Igz^S, 2^ 
wg7. *>-:>, 9^ (x + w) . 5< (y + z) ) V^. 

*6 0 o~8 5 o'c<Dum.mm-vi}m!im-ri>ct^^ 
asii -r 1 fiett©#±a- 1*- !j<a 

^ta^*i8 5-9 9Mi%©$(i^f®-&ie-&$n-rt,» 

8 5-99 gg%g>ai^-rii^B5^g nr (,> 

t^eSffliE2] 



i^Fgg^ 1 0 -53844 



miEm^mm^] ooo i 
c 0 0 0 1 ] 

Br. m^C. 1 OkGfetii. tt$m:KfttJ:mmtl i H 

c. ^(C. 3. 5 kOetiii^WL.. 

j.^.Jl'^^-fB (BH) max*i-:*;-#< . So. mm<,C 

[#«6«jiE3) 

miEMi^mm&] oooe 

[0 006] ifiB#. iK50ifttttBfb<t(gffl*S{b's©g^ 
[^MfflIE4] 

[ffliEM^^B«] 0 009 

[0 009] c ©N d m(D^±mmAi i o m'?-%^m<o 

fi8ttffliLt:±t2®aFe-?>b c c F e%$tf^<tF e 

, B-^-Fe, B'&^tsmtt}i$>i>, mm^t. -micm^ 

m^3. 5 kOe*Sli(gi,»fcC!>-C*D. —KB: 
ic^m^ iHci)i3. 5~7. 7 kOe ti:bl5e<Jiifl,» 

j^ssamsaB r *n 0 k Ggswr-c^e^c*. 

"MQP" iJt'^SiJSSfiSmmaB r»iSl»*L_aF 

[^i««iE5] 
[ffliE>E^^«^«] q^tffl* 
[ffljE?Pfl^:5g«] 00 10 

[0010] ic^-c. m±m-&i-^u>mms'^^ 

^>iftc*jt,»T». ■t-^'-ro-'hM^biffiffllSScofiaSiW 
$;£14®||,^*>e.> glSiSm^SB r ifigfiS:^ i H c® 

fgSB r*si 0 kG«Ji. fiSSS;^ i Hc*S3. 5kOe 

[^i6S6«iE6] 

imiEMmmm^) oo i 8 



[ffiiE:^^] 

[ffliEF^g] 

[0018] -S-C-C. 2f:#eBJt3:. igH,ijaSi««ffiSB r 
(BH) maxAS:*c#<. S.-^. P;5«S 

cctf s c i ^&tjJi5ft^p«i<t -r -S. 

[^'i^ffliET ] 

imTEMmmm^i oMmm 
mimm.mm&] 0021 

[MiE:/7ffi] 
[ffliEl^g] 

[ 0 0 2 1 ] * /c, :2^%a^«, 5>;R, Fe.o, 

Co. M. B. giU. R(3:. Nd. Pr. Dy. Tb 
RCXC e :<)>P>atfnfc#±!@7c^(D-a3lt3:-aJi(±, 
Mta:. Ti, V. Cr. Zr. Nb, Mo. Hf. T 
a. W. Mn. Cu. Ga. A gRO-'S i ?&^6igt3:nfc 

Tc^g)— axa— aJ^±. x. y. zaova. 

nM^i:bt?5 g x^ 1 0. 1. O^ygg. 0. 0. 1 
^z^5. 2^w^7. Tti^-?. 9^ (x + w) . 5< 
(y + z) ) ■cmi:>$tii>mi&tfthfj:^^±m-&i-^ 

100-, ...... Co, M.B. (fflU. R«. Nd. P 

r. Dy. TbSO'C e*i6jS«n/c#±«7Emo-a 
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